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3. CHEMICAL AND PHYSICAL INFORMATION

3.1 CHEMICAL IDENTITY

Information regarding the chemical identity of cyanide is located in Table 3-l. Hydrogen cyanide is a

toxic gas which enters the environment from both natural processes and human industrial activities. It

may exist in polymeric forms. The cyanide compounds in which cyanide can be obtained as CN- are

classified as simple and complex cyanides. Some simple cyanides are soluble in water (sodium cyanide,

NaCN; potassium cyanide, KCN; calcium cyanide, Ca(CN)2), while others are sparingly soluble or almost

insoluble (copper (I) cyanide, CuCN). Cyanogen chloride (CNCl) is a highly toxic gas that is soluble in

water. At alkaline pH, CNC1 hydrolyzes to CNO- which has only limited toxicity. Alkaline chlorination

of water containing cyanide produces cyanogen chloride. Thiocyanate (SCN-) is an oxidation product of

cyanide, produced in the presence of sulfur.

3.2 PHYSICAL AND CHEMICAL PROPERTIES

Information regarding the physical and chemical properties of cyanide is located in Table 3-2. Cyanides

form strong complexes with many metals, particularly those of the transition series. One example of such

complexation is the reaction of cyanide with iron in the formation of ferrocyanide and ferricyanide

complexes. Solutions of ferrocyanides and ferricyanides can form hydrogen cyanide and cyanide ions

when exposed to sunlight or ultraviolet radiation. Cyanogenic glycosides are cyanide compounds

produced naturally in many plants. These glycosides produce hydrogen cyanide when hydrolyzed (Towill

et al. 1978).

Hydrogen cyanide has a pKa of 9.2 (Smith and Martell 1989); therefore, solutions of cyanide compounds

in water (such as from sodium cyanide and potassium cyanide) can form hydrogen cyanide at acid and

neutral pHs. Alkaline solutions with pH >12 are practical for preventing significant outgassing of

hydrogen cyanide.

Hydrogen cyanide is a fire hazard and may be explosive when an excess of a strong acid is added to

confined hydrogen cyanide. Solutions of some cyanide compounds are not stable and may decompose

upon exposure to air or light.






















